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(54) MAGNETIC POLE POSITION DETECTOR FOR SYNCHRONOUS MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable detection with a low price computer and 
control of generated error by calculating sum of amplitudes of a pair of current 
pulses in different polarities for each phase with a calculating means to which 
amplitude of current pulse is inputted and then outputting the reference magnetic 
pole position, based on such calculated value. 

SOLUTION: A calculating means 2a outputs, to a circuit means 1, a voltage 
command to generate a pair of voltage pulses in different polarities in each phase 
U, V, W to a circuit means 1, and also outputs a trigger signal synchronized with the 
voltage command to the detecting means 4. Here, the calculating means 2a obtains 
amplitudes of a pair of current pulses in different polarities for each phase U, V, W, 
based on the amplitude of current pulse obtained from the detecting means 4. Any 
one is outputted as the reference magnetic polarity position 6 , based on the sum 
of amplitude which mutually becomes maximum. As a result, a low price computer 
can be used and an error, if caused by mixture of noise, can be controlled. 
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35«tt*fcO*^«5a!raJ(8«»«0«^l?t>, Aiu, 
Aiv, Aiw, -Aiu, -Aiv, — A iw©lt]{£te|l| 2 <h|S] 

lALfci^T-fc, mstee^mKMttits^±6 ose 

[0 0 4 5] ^(D&o\Z. &*0ttff&a&tU£B-?tt 

©ige cane / < xwmx u . affi&g^tb 
[0046] *js©^ii2. *mm<r>mm\t. mm<vm 

m 1 ©StfiSCis^T. jRg^g; 2 a ©ttfc> 9 tcgiS^S: 
2b £ffl<^£. H2tCi5liT. fig 

&ftfi#6 0S©urT?H, Aiu, Aiv, Aiw©#-&©ja 

+ , +, --T:&0, $.tz, 1 2 0S©U*©Aiu, 
Aiv, AiwcD^wa^-&ti-, +, 
[0 0 4 7] «±©«Ka®&BI::j&i;T±K#£©ifS. 

-&-a-^<b-r-5<DT. ^©ffl-^-tttcs^-cs^ag 

2bttSI¥g2aif^i, U, V, WO&fflfcoi^T 

ffittawj & -ttwmjE^i/X £ dig* $ -a- & © 
©^Sit/t^X (iul,iu4) , vncDm&&mti.2>— *f© 

mWVlT. (iv2, iv5) , Wffl©gtt*Wj:.2>-*f©^ 
(iv3, iv6) ©M*§£#3. 
[0 0 4 8] «HT, (10) ~ (12) SCfcT± 



SBSfctaWd:*— *f©«8K/tJ|/X©lgitSfP Aiu, A iv, 
Aiw£t#, -t©flF^£«jrr*. fit. If¥82b 
«H 7 (C^f^lcSEo T 6 il 0 ©ftB© 5 \,>-ftlfr— 

•hLTtt, HJ8©«IlTSl/fc04©7o-ft-H 
iCiJI^T, XJ-yXl 1 0 5 <DX—X)V<Di^.t> 0 IZ 

[0 0 4 9] d©<fc?KLT. SIMMS 2 b tt±B«F£ 
KH-r*#ffi©»^-a-|caStJ«r»T6 (ffilfc3 x 2) 510 
©ftB5£t^n^— 0£g¥fi&g6m<hLTtB;>J•r 
&. &i5. 0flAfcrflfcffi&B#6 OSCt, lf/^X^ 
EAUTAiv©^ + tft< - tKtmLTt). ESffi 
fifi^tH^HttiiS^ ± 6 0ggtT*5. 06© 

iu, Aiv, A\<*commzm2 tm\ST°$>z>frt>. mwz 

SttBtttUKSttitt* ± 6 OflEgflET?**. 

[0 0 5 0] C©,=fc3K, ^*©a@firB^mSBTtt 
«ffi/t;|/X©g^K«tey^X*#igAU J&gteB&tH 

izis^xtttn&.sti.m'SThmmQiiW&immmzm* 
[0051] mm<omm3. *m&<Dj&mz. mmom 

«2©*js£KiN»T. IIfS2 b ©ft*? 0 tdSCS^g: 

2 c o^-ar-r) ^fflt^., ±mmm<DMm2 iz&^ 

T, Aiu, Aiv, Aiw©m-&-&tbT ( + , +, +) £ 
fete (-, -, -) tt*r}*.&^. W*. SSf82b 

;wofiiioao»^oi^ (+, +, +) sfctt 
(-, -, -) ©^teSj^y^x^rSAbfc 

[0 0 5 2] fCT, SIfS2 c T-tt±tem^-t±7!»i 

(+, +, +) (-, -, -> cornet, mm. 

SteaWiS— M©*JE/t;ux^#ffi(c^^S-&-5^© 

s-^ai-rs^© h u ^ft^^tts^a4 ^ai^j lts«p 
a@&B*figiai-r-5. 

[0053] m^immmmA^6 om<nm. mfey^x 
^©^©ffl^-fr ( + , +, +) i/isrot, seiaitc 

m£"i*©jg£-et>. s»fg2 c«s*asffifi^tii* 

[0 0 5 4] SHJS©J£Si4. 0 6©fil^SttSrt>O^ 
fflm®l«©«^. lK«ffi?P©^S«lKffifiB(C||LT3 
6 0SOOTI|[ifi:oTl-»5. fCT. ^T-SSSS 
/t^l'XWSii (iul, ivl, iwl, iu2, iv2, iw2, iu3, iv3, iw3, 



(8) 



2000-92891 



iu4, iv4, iw4, iu5, iv5, iw5, iu6, iv6, iw6) £#jV*T> ± 
vl, Aiwl, Aiu2, Aiv2, Aiw2, Aiu3, Aiv3, A iw 



[0 0 5 6] 
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3, Aiau, Aiav, Aiaw ^^Jt^ifli. 
[0 0 5 5] 
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[0057] ccit. m&&mfc2>nffirvi>7.<DMm» 

X<DHi(i iul, ivl, iwl, iu2, iv2, iw2, iu3, iv3, i 
w3 (Df^toDt'. mMrt)V7.<r>M.<&m Aiul, Aivl, A 
iwl, Aiu2, Aiv2, A iw2, Aiu3, Aiv3, A iw3 

T. 1, 2 a, 3, 4\$±fc$tffi<DJ&mtm— VbW 
[0 0 5 8] S91C*5^T. fcW^&2 a W:±fE3li£(£> 

mmtmmz. m&tfmttz>~*ionfcrt)ix&&mz 
aj^-rs. ti,T, «ini^S4«±i2hu^«^(cso* 



Aiv3 - (24) 
0 J^Aiw3 > 

H9lr^LfcSffi/i;P^<D^|s (iul, ivl, iwl, iu 
2, iv2, iw2, iu3, iv3, iw3, iu4, iv4, iw4, iu5, iv5, iw5, iu6, 

iv6, iw6> ^m^j-r-g). 

[0 0 5 9] ».»^WC2 ate, ^m^g:4^e,Uffi©S 
ttrtW<t<5>-*f©m»it/tJPX (iul,iu4) , Vffi©«tt 
*Wi^~ ^»m»it/tJUX (iv2, iv5) , W*g<£>@tt# 
ttOT^ffit/^X (iv3, iv6) <OHtg£#, ±IH 
»O*»^;PX<0S«©ftK*^^T 6 

(M3X2) lOOttfit^fft*- t?*«qia€l 

file 1 tLTtu^-r-S). 

[0060] bio it^m^m 3 1 <D*gj&£^t-<, 3 2 

«IE&S»1l§§. 3 3«tff«ig§. 3 4ttU57^. 35« 

i®9i-mT'tbz>. jE»»m&3 2\z&n^fk2 a^m^-r 
*6 (ffl&3 x 2) a 0 ©atpasffifirg 0 1 

m (tan2A0 1) /2£g[gU ®/MSB&{ifi A 0 1 

Crad] tbTtb^-rs. IE&i«li§3 2#«*fM8®{£ 
ifl 1 tmSit/tjPX(DS4ii:lca-p*^T®/MSgfi:BA 

e i Sraj^-r-sfcg)©^— 7)i*m 1 1 ^cot- 

-y;Hc«£oTiESitSii3 2te. S*PffiiS&B0 1R 
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&43. ®/haa&BA0 KDmmt [r ad] 
T'^^CDT. ti*a§§3 3(Cj;oT (180/tt) 
C£K:«fcoTi|M!fc£ (ft) Kg*-*-*. 
[0 0 6 1] fc*s. IK/h&a&BA 0 2 [ft] tt»«P6B 

Sfirgwr^Rs© i / 2 . gp-^ ± 3 o miziprvtewtutu 

«MB»3 3)Jtffi*TS*/h«ait«A 0 2©*6 
*ftt^*3 0S*iA/j;^i5l:, A624'J*»^34 
^Artf*. A0 2*±3OK£tWfc«RT*U3yi' 
3 4©ai^Ji»2pfiSSfi:B0 1 ££D*§§3 5 (c J; 0 

n. nnjiS3 5©a»*«EjEa[affiiB0 2iu. d© 

CO 0 6 21 &&<DMUtiLWmiii&WT-te$>2>mm<DV 

«Btt«©2«©jE»tan20S«*-r*a8Tiul, ivl. iw 

1, iu2, iv2, iw2, iu3, iv3, iw3*ffl^S^CJK^eain©^ 

**JS©^JiTtt. ±E— »OStt**» 
3&Sm«t/i;PX©fii|i©|lAiul, Aivl, Aiwl, Aiu 

2, Aiv2, Aiw2, Aiu3, Aiv3, Aiw3&fliH-5©T|g 

lEssaeBA e &«*-rsae-r«$U6fn©#«£gw- 
[0 0 6 3] fje*©a«ttB*m*atty-fx» 
u mmmm&mo 1 

6 0ggSTfeO, %/MI&lAd2H±3 0KM 
i^IEmgftge* 2©K^«K-* 9 OS 

[0 0 6 4] ££&©&£ 5. ±R£IS©»« 5 
T. M»¥g2 a©^0fC2 b, 2c*ffll/»T^O 

[0 0 6 5] 

[«9i©3&*] st^JB i \z%z>mmnwim<Dmmia:m8i 

$ i± z> ^©m£EJt^ « ±fBiass^g \z m t> l -t ©mmfg 
±Ei3SBmf&«©*^«a^£ffi;>j-r 

©««*£&«*£«» U -t©fiWftlK:*r*HTS«P 

■€-0**S*«llW-r*3j|jRjj«*<5. 
[0 0 6 6] M«q|2 »c&3|ig#i«fl|flg©E£a&B&tti 

^^T±iE^ms!ifis©m^/t;px©s*i^j±j-r-5«iai 



tS*©*£Ei^*±E0B?Si:aA b-*©«BEit * 

s # £ nftnwvisx <Dm^\zm^xm jemmulw £ 

^a«att*^^c-5— *f©m8K/t;ux©igiiifQ*#ffis 
^(Dmrnmizm^^-cmmmm^m^mti 

gt*-^liTfiEjE58a®BSffi*-r-5©T, a^tSfn© 
»g©&<^jE®a&B£#<3 

[0 0 6 7] M*JS3tC^^>|^»i«l))M©aa^BMm 
lctt«±GSM©ftC&tft»T (fflSx2) ffiO©ficB 

©5%1/^-rn^— o*sipj8afi:BibTm^Ts© 

[0 0 6 8] iS*3*4fc:^si^»im»«©aa<SB^ffi 
gB©S*S^©:«. .hGfftttfJtftS— ft 

©*8fiA;i/X©«*ifD©^'&*s-ffitc^^T»3¥L, ± 
E«F^KHT*ftffi©a^#fcatJViT (1SSSCX2) a 

o ©&B© 5 ^ tit* n*>— -ozmmmmGLmt vxmij 

■TS©T, «MB3ttW-J|t«T?«j«-r*Cli:3j«BllB-C*0, 
y -f XJIA# fc <fc o Tli^t IT t)^©A€T $ £«J 

[0069] ig^js 5 ic&s i^$s®i&i©aata:e&fct5 
SB©Slff^a«, -kE«tta«»&*— #©*«eawx 

attaWct-S— 2*©SffiAW;*£&fflfcf8££-B-.5&© 

net*, y-f xsxtfir«toTatt**s«:s— *f©m 

afifi*^mT-€rs^^afes. 
[0ci©fBiii&ift9J] 

[an z.<D&w<nmifcoj&miiz£2>w\Mnmm<D 
mm&m^mmm e *-r x a y ^ -s . 

[0 2] 3!«ttSf9fcfc^l»IJW«ft«©*«AWX<D 

[03] c©^?g©^sg©jg^i omft&mm-tzn 

JEtmS5©H^*^-r0T'fe-5. 
[04] £©?BH©SIJF^£2 a©9t*iB8£7i%-r7 

[0 5] c:©»W©Slig©}gffii©Sij¥^e**aqi« 



(10) 



m&w & aj ti -r -a ft & © 7— zffrT- $> z> . 
[0 6] &m&&ft~3mm&mm<anwirt*xe)Mm 

[07] z<D&mc>mm<Di&m2x\3.mM<oMm3e) 
mw^mmmmm&.m^mij'r^fttf>(o^-y^x'& 

[ss] z.<D&m<Dmm<r>&m4\z£.z>mmnm®LV> 

[09] z.0)f£m<Dnm<DMm4<oW)ft&mw?z>n 
mts^<73H^^^-r0T^-5 <> 

[010] H7©0HE^S3 l©rt«*J***-r:/D 
[0 11] i 4 Xtt*ifiO»IB 5 

[012] ffi*©i!3««»i&©&®&eifctHS«£* 

-r^D-yi7 0T**-£>. 

[013] giatt*»fc&i.>|sj»!*i(i*©*«Eyt;ux 

©ig*i*^-r0T&-s>„ 
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1 2 ©EBS^e 1 £^Tftg|$«;S0T"& 

i 2 <Difkiii^&4 &mtmmffii$.mT*$> 



[0 1 4] 

[0 1 5] 

-5. 

[016] «*©«jit#a*««sffi«*ai*-r*fc«> 

[017] se*©^ffl*wi«©fiaffifi:e^tB«B©i!i 

[018] «*0«»fftiWBHil!ltXfy^2T 

en m -r « « ffi * w * f -s. tc 66 © f — t & -a . 
[019] w^mmmmmnmrnummmmmo^ 

lI|Sit7D-ft-hfifel). 

[02 0] £«tt£fc^|i^*»«©*»E/'WX©Jg 
*g£^-r0T&&. 

[#£©!ftHJ] 

1 HIS^S. 2, 2 a, 2 b, 2 c «3t^K, 3 

i^»imwi«. 4 ttrn^a, 3 i mjE^®.. e, e i 
mmmm&w. e 2 tgjEtt«&ff. a e 1 , a 0 2 
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